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ABSTRACT
According to both experimental and clinical studies it is proposed that 
oxidative stress play a vital role in the development of type 1and type 
2 Diabetes. Human body is affected with diabetic mellitus through 
destruction of beta cell that may be the outcome of oxidative stress. 
Oxidative stress a familiar term that may be coined as the imbalance 
between level of free radical and antioxidant. As free radicals are highly 
reactive, the pathologic phenomenon of reactive oxygen species (ROS) 
and reactive nitrogen species (RNS) is to interrupt the function of lipid, 
protein and DNA. Increased level of oxidative stress in our body tissue 
and blood is considered to play a critical role in diabetes mellitus. The 
goal of this review is to concise the how the free radicals propagate in 
our body and gradually causes diabetes mellitus.
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FREE RADICALS
Free radicals are molecules that contain an unpaired 
electron. Free radicals are highly reactive because 
they contain free electron.1 Generally it is believed 
that approximately 10000-20000 free radicals 
invading most of the cell everyday out of them 
some are beneficial for health that helps our body 
to fight against acute and chronic inflammation, 
destroy bacteria and helps to control smooth muscle 
contraction and relaxation. On the contrary, free 
radicals are responsible for induction of several types 
of diseases such as Parkinson disease, cancer, heart 
diseases, arthritis, alzheimer diseases and diabetes 
mellitus when it is produced in excess amount.2
Route of free radical generation
The production of free radicals in human body is 
ongoing process and inevitable. The main reasons 
behind this include: genetic factor (such as aging, 
metabolism and stress),dietary factors (such as 
broiled fried,, grilled, additives, alcohol and coffee 
etc), immune system (continuously produced 
oxy-radicals and reactive oxygen species) , drug 
(for example Nitrofurantoin, Chlorpromazine 
Bleomycin, Mitomycin C) and toxins (Toluene, 
Parquet, Aniline dyes).3
Free radical features and oxidants
Non radical molecules are most stable than radi-
cal molecules but reactivity of radicals molecules 
are more than non radicals. Example of free 
radicals include superoxide (O 2 •ˉ), nitric oxide 
(NO•),hydroxyl (OH•),nitrogen dioxide(NO 2  •).
In addition there some molecules such as singlet 
oxygen, ozone(O3), hydrogen peroxide (H 2 O 2 ), 
nitrous acid (HNO 2 ), peroxynitrite , dinitrogen 
trioxide and lipid peroxide which not free radicals 
but can be easily converted to free radicals through 
reaction.4
Effect of free radical in homeostasis
Free radicals play a significant role in detoxifica-
tion, apoptosis, and phagocytosis.It helps to main-
tain cellular homeostasis in human body by taking 
part in several signaling pathways. It is considered 
that free radicals are involved in different metabolic 
and cellular process such as gene expression, tran-
scription, signal transduction, wound healing and 
oxygen sensing. Free radicals may also engaged in 
the production of prostaglandins, hydroxylation of 
several amino acids such as proline and lysine etc.5,6
Free radical concerns
Free radicals target the vital cellular components 
such as lipids, proteins and DNA. Lipid peroxida-
tion is the common phenomenon of free radical 
reaction which may interfere with fluidity and 
permeability of the membrane as a result some 
toxic metabolites are generated. These toxic 
metabolites are coined as 2nd messenger which 
may show their harmful effect away from site 
of generation.7 Protein, an important cellular 
components directly affected by free radical and 
introduce oxidation reaction therefore alter the 
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protein structure and their enzymatic activity. 
Protein peroxidases, an unstable oxidized product 
interact with transition metal ions slowly deposit 
in the body and causes neurodegenerative diseases 
like Alzheimer disease.8 Again free radical attack 
the C4-C5 double bond of both pyrimidine and 
purines. As a result poly (ADP-ribose) synthetase 
enzyme is activated that ultimately causes DNA 
fragmentation and break NAD+ to help the repair 
of DNA. Finally when the impairment is wide-
spread NAD+ levels may reduce to a great extent 
and the cell death occur.8
DIABETES
Diabetes may be defined as a metabolic syndrome 
that is marked by elevated level of blood sugar 
level and inadequate production of insulin by the 
pancreas inside the body.9 There are two types of 
diabetes named type 1 and type2 .Type1 diabetes 
are most commonly occur in juvenile age that may 
result from destruction of pancreatic beta cell.10 
Type two diabetes occur in the adult age and obese 
individuals are more susceptible to this.11
Oxidative stress and diabetes
To lead a healthy life the balance between free 
radical radicals and antioxidant is must. But when 
there is a imbalance between these two, a phenom-
enon so called oxidative stress occur.12 There has 
been a numerous study which suggests that oxida-
tive stresses are existed in the diabetic patients.13-15 
Generally it is suspected that oxidative stress help 
in the development of type 2 diabetes.16 Type 
2 diabetes also known as non-insulin dependent 
diabetes is occurred when insulin secretion is 
impaired by pancreatic beta cell where insulin 
becomes resistant.17 Free radicals are generated in 
diabetes patient due to the non-enzymatic glyca-
tion of proteins, increased lipid peroxidation that 
may proceed towards the increased risk of insulin 
resistance and it is the phenomenon of oxidative 
stress.18 There remains a doubt about the exact 
source of oxidative stress. Further reactive oxygen 
species trigger pathogenesis of inflammatory 
response and ischemic reperfusion that promote 
diabetes. Latest research showed that both lipid 
and apolipoprotein components of LDL generate 
insoluble aggregate because of hydroxyl induced 
cross-linkage in apo-B monomer. Hyperglycemia, 
an important concern that may enhance the 
production of free radicals via several mecha-
nism. Diabetes patients are more occupied with 
acute and chronic oxidative stress that increases 
the possibility of diabetes related macrovas-
cular complications.19 In diabetes mellitus 
mitochondria is main source of oxidative stress. 
Oxidative metabolisms occur in mitochondria 
where a molecule of oxygen is reduced to water 
and the other oxygen molecule is converted to 
oxygen free radicals that finally generate reactive 
species such as H 2 O 2 , ONOO-,OH.20 Reactive 
oxygen species (ROS) and reactive nitrogen 
species (RNS) regulate insulin signaling through 
two ways, the first one is that ROS/RNS showed 
its effect when it is stimulated by insulin and the 
second one is that ROS and RNS showed negative 
control on insulin signaling ,illustrating them to 
reveal insulin resistance which may susceptible to 
type 2 diabetes.21 Conclusion: The link between 
oxidative stress and diabetes mellitus is unambig-
uous. In this review it is undoubtedly clear that 
diabetes mellitus is the pathologic phenomenon 
of oxidative stress. 
Finally, we conclude that free radical genera-
tion is not the initial cause of diabetes mellitus but 
it plays a critical role in pathogenesis of diabetes. 
More investigation will require elucidating its exact 
mechanism of action.
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